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Chromoblastomycosis is caused by several
closely related species of dematiaceous fungi.
The etiologic agents of this disease are: Phialo-
phora verruco.sa, Fonsecaea pedrosoi, F. coin-
pactum, F. dermatitidis and Cladosporium car-
rionii. Also, Cladosporium trichoides and
Phi alophora jeanselmi are recognized etiologic
agents of brain abscess and maduromycosis
respectively.
These pathogens are separated from closely
related saprophytic Cladosporium species on the
basis of their gross and microscopic morphology.
However, the general appearance of the colonies
of both the pathogenic and saprophytic members
of this group is quite similar. In general, the
saprophytic species grow more rapidly than the
pathogens, but rate of growth is of dubious value
in identification which is influenced by many
factors. The saprophytic Clad osporium species
produce spores by only one type of sporulation
designated as the "cladosporium type". The
pathogenic species in this group also have the
"cladosporium type" but in addition they possess
other types of sporulation. Due to their absence
in some isolates or irregularity of production
these other types of sporulation cannot be utilized
to identify some isolates.
Biochemical studies by Montemayor (1), De
Yries (2) and Trejos (3) led us to make a study
of the biochemical activities of this group of
organisms in the hope of finding a method
independent of morphologic structures for differ-
entiating between pathogenic dematiaceous fungi
and morphologically similar saprophytic species.
MATERIALS AND METHODS
One hundred and six strains of pathologic
dematiaceous fungi were collected for this study.t
They were obtained from Argentina, Australia,
Belgian Congo, Brazil, Costa Rica, Cuba, Japan,
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Mexico, North Africa, Philippines, Puerto Rico,
United States, Uruguay, and Venezuela. (Table 1).
The biochemical activity of 71 strains of sapro-
phytic dematiaceous fungi was also tested and
contrasted to that of the pathogens (Table 2).
The following media were used in the various
experiments:
1. Gelatin (Difco), 12% in distilled water.
2. Gelatin (Difco), 12% in distilled water plus
0.3% beef extract and 0.5% peptone.
3. Starch medium, made with soluble starch,
0.2%, (Pfanstiehl) 1% peptone and 0.6%
dextrose.
4. Loeffler's serum (Difco) prepared according
to instructions.
5. Milk (Difco) prepared according to
instructions.
6. Tributyrine medium pH 7.0, as prepared by
De Vries (2) but slightly modified by the
addition of a pH indicator:
trihutyrine emulsion
(Harleco)
potassium nitrate
magnesium sulphate
potassium phosphate
glucose
agar
bromothymol blue, 2%
alcohol sol.
distilled water
7. Tributyrine medium same as 6 except that
0.3% beef extract and 1% peptone were
added.
5. 4 to 5 strips of filter paper immersed in
Sabouraud broth.
A rather generous amount of inoculum was
planted in duplicated tubes of each medium and
incubated at R°.
RESULTS
Although observed for periods up to 74 days,
none of the pathogenic dematiaceous fungi acted
upon the media noted above except strain No.
1504 received from Dr. José Alfonso Armentero's
collection. t This strain was identified as F.
t Myeologist, Department of Dermatology and
Syphilology, Dr. Braulio Saenz Service, University
of Havana, School of Medicine.
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TABLE 1
Pat ho genie fungi tested
Species Number ol Isolates
Cladosporium earrionii
C. trichoides
Fonsecaea eompaetum
F. pedrosoi
Phialophora jeanselmii
P. verrueosa
4
5
7
72
6
12*
Total 106
* One culture isolated from palm leaves by
Morris (8).
TABLE 2
Seprophytic species tested
Species Numbec of Isolates
Cladosporium butyrii 1
C. capsici 1
C. carpophilum 1
C. cladosporioides 2
C. eellare 1
C. eucumerinum 1
C. elatum 1
C. fontoynontii 3
C. fulvum 1
C. herbarum 1
C. laogeronii 4
C. macrocarpum 1
C. malorum I
C. mansonii 1
C. olivaceum 1
C. peoniae I
C. pisicolum 1
C. resioae 1
C. sphaerospermum 1
C. variabile 1
C. vignae 1
C. species 43*
Hyalodendrum album 1
Total 71
* Includes 30 air isolated.
pedrosol by us. However, it was noted that sapro-
phytic species liquefied gelatin and Loeffler's
serum, coagulated milk and digested starch
within 18 days, except C. vignae which required
29 days to coagulate milk and 26 days to digest
starch. None of these strains attacked tributyrine
or cellulose.
There were considerable variations in the time
required for the reactions. For example, C.
langeronil, C. fontoynontii and C. olivaceurn
liquefied Loeffler's serum and milk within 5 to 6
days, except strain No. 2044. This was one of tke
strains labeled as a saprophyte, but which had
been isolated from a case of chromoblastomycosis.
This strain was left to be studied later but
unfortunately no growth was obtained. However,
we hope to be able to get a new transfer from the
original source and to be able to study it.
The 30 strains which we had isolated from air
acted on gelatin, Loeffler's serum and milk
within 4 to 8 days.
COMMENTS
Significant differences in the biochemical be-
havior of pathogenic and non-pathogenic
dematiaceous fungi were observed. This was in
accordance with studies made by other investi-
gators.
Montemayor (1) examined the biochemical
activity of F. corn pacturn, F. pedrosoi, P. jeanseirni
and P. verrucosa. None of these species liquefied
gelatin, Loeffler's serum or coagulated milk, in
contrast to the positive activity of two sapro-
phytie Cledosporiurn isolates. Trejos (3) states
that C. carrionil and C. tricheides did not exert
proteolytie activity on Loeffler's serum contrary
to the activity of saprophytie species of this
genus studied by Dc Yries (2).
Borelli (4) tested a culture of F. pedresoi
isolated and incorrectly identified as C. trichoides
by Yanbreuseghem (5) and observed that it did
not coagulate milk or liquefy gelatin.
Dc Yries (2) studied the enzymatic activity
of 24 saprophytie species of Cladosporiurn. He
found that the production of tributyrine hydro-
lyzing lipases seemed to be a constant character-
istic of these species since all decomposed tn-
butyrine in varying degrees.
According to WTesterdijk (6) various Clado-
sporiurn species grow well on malt and oatmeal
agars when the cultures are maintained at 18° C.
She noted that growth of these species is de-
creased in the presence of added penicillin and
streptomycin and that vigor is not restored when
they are subsequently transplanted to media
lacking antibiotics. According to our observations
these antibiotics did not exert any influence on
the growth rate of the saprophytic Cladosporia
tested even when cycloheximide was added to
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the antibiotic containing medium. We have
noted saltations in cultures of C. herbarum, C.
zphaerospermum and in some strains of F.
pedroloi when they are grown on our routine
Sabouraud's agar containing penicillin, strepto-
mycin and cycloheximide as well as in the same
medium without these antibiotics.
Attention may also be directed to the obser-
vation that certain isolates of Cladosporium from
air grow slowly and hence may be misinterpreted
as pathogens.
According to Dc Vries (2) C. langeronii should
be designated as a synonym of C. sphaerospermum.
In our tests this species appears to be a sapro-
phyte.
C. mansonhi, once considered as the etiologic
agent of tinea nigra palmaris, was reported by
Castellani and Chalmers (7) to liquefy gelatin
very slowly. However our culture lacked the
ability to liquefy gelatin within a period of two
months, C. fontoynontii, related for a time to
acromia parasitaria of Jeanselmi, liquefied gelatin
and Loeffler's serum, coagulated milk, digested
starch but was without effect on tributyrine and
cellulose. The P. verrucosa strain, isolated from
palm leaves by Morris (8), behaved in the same
manner as did the isolates of P. verrucosa re-
covered from cases of chromoblastomycosis.
SUMMARY
This report describes biochemical methods for
distinguishing between the several species of
fungi which are etiologie agents of chromoblasto-
mycosis, brain abscess and maduromycosis and
certain related non-pathogenic species. Use was
made of tests to determine ability to liquefy gel-
atm and Loeffler's serum, to coagulate milk, to
digest starch, and to utilize tributyrine and cel-
lulose.
With but one exception, none of the strains
recognized as etiologic agents of chromoblasto-
mycosis had the ability to affect these substances,
nor did any of the strains of P. jeanselmi, C.
trichoicles, C. mansonii or a strain of P. verrucosa
isolated from palm leaves.
On the other hand C. langeroni, C. fontoynonti,
C. olivaceum, 19 other species of Cladosporium
and 60 of 61 un-identified species of saprophytie
cladosporia liquefied gelatin and Loeffler's serum,
coagulated milk, digested starch, but did not
attack tributyrine or cellulose.
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